WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification °* : 

602B 21/00, 21/26, G01B 11/14, 11/00, 
G01N 21/00, 1/10, G0U 1/02 



Al 



(11) International Publication Number: WO 97/01122 

(43) International Publication Date: 9 January 1997 (09.01.97) 



(21) International Application Number: PCI7US96710644 

(22) International Filing Date: 20 June 1996 (20.06.96) 



(30) Priority Data: 
08/492,847 



20 June 1995(20.06.95) 



US 



(71) Applicant: COMPUCYTE CORPORATION [US/US]; 12 

Emily Street, Cambridge, MA 02139 (US). 

(72) Inventor: WEISSMAN, Mark; 270 Pelham Island Road, 

Wayland, MA 01778 (US). 

(74) Agent: NISSENBAUM, Israel; Graham & James LX.P., 885 
Third Avenue, New York, NY 10022 (US). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA, CH t CN, CZ, DB, DK, EE, ES, FI, GB, GE, HU, IL, 
IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO. RU. 
SD, SE, SO, SI, SK, 17, TM, TO, TT, UA, UG, UZ, VN, 
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU. 
MC, NL, FT, SE), OAPI patent (BF, BJ, CF, OG, CI, CM, 
GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: MICROSCOPE CALIBRATION SLIDE UTILIZING COMPUTER CONTROL 

(57) Abstract 

A method and device for 
the calibration of microscope 
slides (20) for use in accurate 
and iepeatable position location 
and relocation of specific ar- 
eas (28) of a specimen (21) on 
the slide (20), particularly with 
use of computer correlated lo- 
cation of specimen (21) events. 
Deviation from orthogonality of 
a specimen holder (20) posi- 
tioned on a stage (23) (rela- 
tive to the movement of the mi- 
croscope slide stage) is deter- 
mined and compensated for by 
means of a rectangular calibra- 
tion slide (1) having a predeter- 
mined fixed length diagonal (2) 
and visual fixation sites (6) at 
the ends of the diagonal, Le* op- 
posite comers (4, 5) of the slide 
(1), for the position marking of 
die comers and determination of 
the diagonal (2) and its posi- 
tion. The calibration slide (1) is 
placed on the microscope stage 
(23) against a fixed position por- 
tion of a slide holder (24). The 
viewfinder of the lens is then 
moved to superimpose and en- 
ter a calibration mark (6) directly on two opposite comers (4, 5) of the calibration slide (1), or the location marks on the calibration slide 
which are at a preset distance from such opposite comers (4 ( 5). 
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MICROSCOPE CALIBRATION SLIDE UTILIZING COMPUTER CONTROL 

Field of the Invention 

« 

This invention relates to methods for the quality control 
microscope re -examination of specimens, and review of areas of 
interest thereon, and particularly to specimens on microscope 
slides, wherein information with respect to the original 
5 examination is recorded and stored by computer. 

BACKGROUND OF THE INVENTION 

Microscope slides having pathology specimens thereon have been 
manually screened and re -screened without regard or even any 
need for exact placement of the slide on a microscope slide 

10 holder. With standard manual examination, slides are physically 
marked, such as with dots, to indicate events of interest. 
Mapping of the slide such as with grids for sector location, 
requires only a simple alignment for calibration. This is 
usually effected by initially moving markings in the lens 

15 eyepiece into alignment with a landmark on the slide, most often 
an upper corner of the slide. 

With the advent of computerized systems, such as the HOME 
system, for use in slide analysis, screening and re -examination, 
slide position calibration is a direct function of the system 
20 which includes the particular microscope being utilized. 

Accordingly, the system is designed such that slides can only be 
properly positioned relative to the computer scanning and for 
information retrieval. 

It has been believed that microscopes used professionally such 
25 as in commercial laboratories, hospitals and the like, are built 
to close tolerances whereby slides placed on different 
microscopes, even of different manufacturers, if properly 
positioned, are always orthogonal to the x-y axes in which the 
microscope slide stages are movable, i.e., the top and bottom 
30 edges of the slide are parallel to the x-axis and the right and 
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left sides of the slide are parallel to the y-axis. 
Accordingly, calibration has been effected in the prior art 
normal manner of alignment of a calibration mark with a slide 
landmark such as the aforementioned upper corner of the slide. 
It has however been discovered that while the slide holder of 
professional microscopes is built to close tolerances, the 
manner in which such holders or other types of specimen holders 
are affixed to the microscope stages allows for slight, almost 
imperceptible (particularly at the corner calibration points) 
deviations from true orthogonality of the holder relative to the 
stage, with up to several millimeters of deviation towards the 
center of. a slide held by the holder and in the specimen mounted 
thereon, and/or specimen otherwise held without a slide. This 
is of little or no consequence with respect to the normal use 
for which these microscopes are designed. However, when such 
microscopes are linked to computer systems, such as described in 
co-pending application no. 08/089,243, wherein computers provide 
location points of the specimen being examined, corresponding to 
particular fields of view (based on an absolute of true 
orthogonality) , deviations of only several millimeters can 
actually result in locations of the specimen, designated by the 
computer, being outside of the actual field of view. 

The standard calibration method of the prior art of focussing 
cross-hairs on a corner of the slide or other location point on 
a specimen itself, while effective for locating a starting point 
for scanning, has however been discovered to be insufficient to 
correct for deviations from orthogonality. For example, at the 
normal calibrating position of the upper corners of a slide, 
deviations are often visibly imperceptible and are thus 
unaccounted for. 

It is accordingly an object of the present invention to provide 
an economical yet accurate means for determining deviations from 
orthogonality, of specimen holders and the items held thereby 
(slides or specimens) which are affixed to the movable stage of 
any microscope, from the x-y axes of movement of the stage of 
such microscope. 
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It is another object of the present invention to provide further 
means for using the determined deviation as a calibration for 
accurate location and relocation of computerized specimen 
location sites based on true orthogonality. 

* 5 These and other objects, features and advantages will become 

more evident from the following discussion and drawings in 
which: 

SHORT DESCRIPTION OP THE DRAWINGS 

Figure 1 depicts a typical microscope with a slide stage, 
10 movable in an x-y axes plane and a slide holder; 

Figure 2 is a view taken along line 2-2 of Figure 1, showing a 
slide, with specimen, positioned for viewing, with indication of 
possible deviations from orthogonality; 

15 Figure 3 is a view similar to that of Figure 2, but with a 

calibration slide of the present invention positioned thereon; 

Figure 4 depicts the view through the microscope lens for fixing 
the diagonal end points; 

Figure 5 depicts the determined diagonal relative to the true 
20 orthogonal slope; and 

Figure 6 schematically depicts the correction from a computer 
retrieved location site on the specimen to a corrected one. 

SUMMARY OF THE INVENTION 

* 

Generally the present invention comprises a method and device 

• 25 for the orthogonal calibration of holders for specimens and 

slides having specimens thereon (hereafter collectively referred 
to as specimens) placed on microscope stages which are movable 
in an x-y axes plane and with the location calibration of 
specimens held by said holders. The method and device provide 
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calibration means for accurate and repeatable position location 
and relocation of specific areas of a specimen, particularly 
with use of computer correlated location of specimen events. In 
accordance with the method of the present invention, repeatable 
5 position location on a specimen, relative to microscope viewing 
areas is effected by the steps of: 

a. determining the deviation of a specimen holder on the 
microscope stage from orthogonal positioning thereof relative to 
the x-y axes of the movement of the stage; and 

10 b. utilizing the determined deviation to calibrate a 

specimen, held by the holder, relative to computer stored 
location .of viewing areas of the specimen, based on initial 
orthogonal placement of the specimen relative to the x-y axes of 
the stage movement . 

15 A device suitable for use in effecting the aforementioned 

method comprises a calibration slide of predetermined diagonal 
length and slope (relative to an orthogonal position) . The 
calibration slide is used with computer means programmed with 
said diagonal length and slope. The device further comprises 

20 means for marking two points on or at the ends of the diagonal 
of the calibration slide (preferably for the same diagonal as 
the predetermined diagonal, though the other diagonal can be 
properly correlated as well) , as positioned on the specimen 
holder of a microscope stage, or at two points on the slide 

25 which are a predetermined relative distance from the diagonal, 
whereby diagonal length and slope, as positioned, is 
determinable by the computer means. The computer means is 
programmed to compare the stored orthogonally positioned value 
of slope to that of the actual slope value, as determined, and 

30 to generate a correction or calibration factor. The correction 
or calibration factor is then used by the computer means to 
provide a matching correlation between computer location on the 
specimen of sites (based on originally orthogonal based entry) , 
with actual viewable sites on the specimen. 

35 DETAILED DESCRIPTION OF THE DRAWINGS 

AND THE PREFERRED EMBODIMENT 



With reference to Figure 1, typical microscope 10, as used in 
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pathology examinations, has lenses 11, 12, and 13, of various 
magnification which can be separately adjusted to be in visual 
alignment with specimen containing portions of slide 20. Prior 
1 to initial viewing, slide 20, with specimen 21 thereon, is 

5 fixedly positioned and held on movable slide stage 23 of the 

• microscope, by abutted insertion thereof against microscope 
slide holder 24. As more clearly seen in Figure 2, the slide 20 
is abuttingly placed against right angled corner 24a of slide 
holder 24, with the upper edge of the slide being aligned with 

10 edge 24b of the slide holder, whereby the slide is orthogonal to 
the slide holder. Spring clip 24c holds the left edge 20a of 
the slide, 20 to maintain such orthogonal positioning. 

Slide stage 23 is movable in the x-y axis plane as shown, by 
manipulation of controls 25 and 26 for the x and y axis 

15 movements respectively. Such movement enables all portions of 
the specimen on the slide to be viewable as desired. Ideally, 
the slide holder 24 and therefore the slide 20, held thereby, 
are orthogonal to the respective x and y axes, whereby x-axis 
movement of the slide stage tracks across the slide 20 between 

20 the lateral edges 20a and 20b of the slide, with a track 40 

which is parallel to upper and lower edges 20c and 20d of the 
slide. Similarly, tracking between upper and lower edges 20c 
and 20d, with y-axis movement, provides a track 41 which is 
parallel to lateral edges 20a and 20b. Any position on the 

25 slide is thereby accessible by combination of x-axis and y-axis 
movements, with such movement and viewing positions, being 
continuously monitored by computer and recorded, as described in 
co-pending application nos. 08/089,243. While the holder 24 
itself is machined to exacting tolerances, to provide an 

30 orthogonal holding of the slide relative to itself, the slide 

• holder is attached to the microscope stage such as with screws 
43 and 44, which permit slight deviations (on the order of 

• several millimeters) from orthogonality of the slide holder (and 
the slide and specimen held therewith) relative to the slide 

35 stage, as indicated by the dashed line. When the deviation from 
orthogonality is extrapolated to the viewing position of 
specimen, it can result in complete removal of an expected area 
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27 from the actual viewing site 28. While this is not of any 
concern with manual viewing and recordation of events of 
interest on the specimen with ink dots, it is detrimental to 
accurate review of slides by computerized location and 
5 relocation, since accurate starting points for the location and 
relocation have not been established. In this latter regard, 
initial slide screening on one microscope with computerized 
viewing area location recordation, includes the orthogonal 
deviation, if any, of the first microscope, which may then be 
10 additive to a further deviation on a different microscope, used 
for re-screening. 

In accordance with the present invention and with reference to 
Figures 3-6, a calibration slide 1 is utilized to correct for 
all instances of deviations from orthogonality, whereby only a 
15 single, preferably true orthogonal location of specimen sites, 
is recorded and thereafter calibrated for accurate review with 
other microscopes having additional deviations. The initial 
screening and subsequent re-screenings are calibrated to the 
same orthogonality. 

20 As shown, for calibration of slides (and/or specimens) for 

initial screening and all subsequent re- screenings, calibration 
slide 1, is positioned against the fixed right angled upper 
right hand corner 24a of slide holder 24 and the upper end of ' 
the slide is aligned with edge 24b of the slide holder. 

25 Calibration slide 1 has a predetermined length for diagonal 2, 
with a predetermined slope (Ay/ Ax) based on true orthogonality 
which is contained in memory of computer 100, correlatively 
attached to the slide stage 23. Deviation from orthogonality is 
determined by moving the viewfinder 11a of lens 11 to 

30 superimpose and enter a calibration mark 3 directly on two • 
opposite corners 4,5 of the calibration slide 1, or on location 
marks 6 on the calibration slide, which are a pre-set distance 
from such opposite corners. Entry of the corner positions, via 
keyboard 101 locates a diagonal line 2' of the appropriate 

35 length and of a particular slope, relative to the x-y axes of 
microscope stage movement. Deviation D of the slope of the 
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obtained diagonal line 2' from the slope of the predetermined 
diagonal line 2 is calculated and used to compensate for 
deviations of specimen event locations from orthogonally based 
locations, as depicted in Figure 6. Such deviation correction 
is effected in initial recording of specific positions of the 
specimen, and in all subsequent re -screenings, to provide a 
uniform basis for location and relocation of specimen events, 
regardless of the nature of the particular microscope being 
utilized. 

It is understood that changes may be made in structure, markings 
and procedure in effecting the requisite calibrations, without 
departing from the scope of the present invention as defined in 
the following claims. Though the invention has been exemplified 
and the drawings show the use of a calibration slide, other 
similar devices with predetermined slope measurements, relative 
to a fixed line, may be similarly utilized for calibration 
purposes for specimens of like kind. 
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What is claimed is: 

1. A method for calibration of a specimen holder in a fixed 
position relative to a movable stage of a microscope, with said 
stage having x-y axes of movement; for use in accurate and 
repeatable position location and relocation of specific areas of 
a specimen held by said holder, with said microscope; said 
method comprising the steps of: 

a. determining the deviation of the specimen holder and a 
specimen thereon, from orthogonal positioning' thereof, relative 
to the x-y axes of the movement of the stage; 

b. utilizing the determined deviation to correct computer 
recordation of location of events of said specimen as a true 
orthogonally positioned specimen relative to said x-y axes; 
and/or 

c. utilizing the determined deviation to correctly relocate 
events of said specimen from computer stored location of events 
of said specimen on a true orthogonally positioned specimen 
relative to said x-y axes. 

2. The method of claim 1, wherein said deviation is 
determined by the steps of: 

a. placing a calibration slide in said holder in said fixed 
position on the stage, with said calibration slide being 
rectangular and having a diagonal of predetermined slope when 
positioned in a true orthogonal position relative to x-y axes; 

b. recording two positions on the calibration slide whereby 
the position and slope of the diagonal of the calibration slide, 
as positioned, is determined; and 

c. comparing the predetermined slope and the determined 
slope and calculating the deviation of the determined slope from 
the predetermined slope. 

3. The method of claim 2, wherein said two positions 
comprise diagonally opposed corners of the slide. 

4. The method of claim 2, wherein said two positions 
comprise marked positions on the calibration slide, each being 
of pre-calculated distance and relative position from the 
diagonal of the calibration slide. 

5. The method of claim 2, wherein said two positions are 
.recorded when an image within a lens of the microscope is 
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separately superimposed on each of the diagonally opposed 
corners of the slide. 

6. The method of claim 4, wherein said two positions are 
recorded when an image within a lens of the microscope is 
separately superimposed on each of the diagonally opposed 
corners of the slide. 

7. The method of claim 2, wherein said two positions are 
recorded when an image within a lens of the microscope is 
separately superimposed on specified markings on the calibration 
slide. 

8. The method of claim 2, wherein the length of the actual 
diagonal .of the calibration slide is pre -determined and wherein 
the length of the determined diagonal is compared to the actual 
length, and wherein significant deviations therebetween effects 
a rejection of said calibration. 

9. A device for use in calibration in accordance with the 
method of claim 1, comprising a calibration slide having a 
diagonal of predetermined slope relative to a true orthogonal 
placement thereof relative to the x-y axes of the stage; 
computer means having the pre -determined slope recorded therein; 
means for such for recording the two positions on the 
calibration slide for determination of the actual slope; means 
for comparing the predetermined slope and the determined slope 
and calculating the variation therebetween and means for 
utilizing said variation in calibrating actual position of 
events in the specimen to a position of a specimen 
correspondingly positioned in a true orthogonal position 
relative to said x-y axes. 

10. The device of claim 9, wherein said calibration slide 
comprises marked portions thereof corresponding to said two 
positions . 



WO 97/01122 



PCT/US96/10644 



1/5 




WO 97/01 122 



2/5 



PCTYUS96/10644 




WO 97/01122 



3/5 



PCT/US96/10644 




WO 97/01122 



5/5 



PCT/US96/10644 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US96/ 10644 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :G02B 21/00, 21/26; G01B 11/14, 11/00; G01N 21/00, 1/10; G01J 1/02; 
US CL :356/246, 243, 237, 375, 399-401 
According to International Patent Classification (IPC) or to both national classificatio n and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 3567246,243,237.375,399^01 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
APS 

search terms: slide, calibrat?, microscope 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US, A, 5,000,554 (GIBBS) 19 MARCH 1991 


1, 9 




See col 5, lines 40 + , col 6, line 61 +, and col 9, line 1 1 + 




Y 




2-8,10 


X 


US, A, 4,055,376 (DABERKO) 25 OCTOBER 1977 


1,9 




See whole document 




Y 




2-8, 10 



Further documents are listed in the continuation of Box C. FJ See patent family annex. 



* Special categories of cited documents: 

"A" documentdefining the general state of the art which b not considered 

to be of particular relevance 

" E" earlier documenl published on or after the international filing date 

"L" documenl which may throw doubu on priority ctaim(i) or which is 

cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to aa oral disclosure, use, exhibition or other 

means 

" P" document published prior to the international filing dole but later than 
the priority date claimed 



Date of the actual completion of the international search 
23 JULY 1996 


Date of mailing of the international search report 

30 JUL1996 


Name and mailing address of the ISA/US 
Comrniuioner of Patents and Trademarks 
Box per 

Washington. D.C. 20231 
Facsimile No. (703) 305-3230 


Authorized officer , — ^ 

^/JXSON D ElSENBER<T"y A / 
Telephone No. (703) 30M)596 



Form PCT/ISA/210 (second sheet)(July 1992)* 



"T* later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 

*X* document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

*Y" documenl of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&" document member of the same patent family 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



